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KOPIO — A Window of Opportunity

. Current experimental upper limit K, °=>p°n'n
~_branching ratio (BR) is 5.9 x 107 (KTEV)

=L Theoretical upper bound using K* =>p*nn
~—__ eventsis 1.4 x 10 ° ( Grossman-Nir)

. KEK391la proposes to reach single event
\ sensitivity of 3x 1010

.ﬁt?mdard Model predicts BR of 3x 1011
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Theoretical Predictions

* KOPIO improvement over KTEV from
— Moreacceptance ( x 5.6)
— Predominant p° decay ( x 83)
— Moredecaying K’s( x 800)
» KOPIO proposesunique method to defeat
backgrounds (e.g. K °=>p°p? BR is103)
— Microbunched proton beam and pancake neutral

beam allows high flux, K | velocity measure and
vertex localization

— Measuring K velocity allowswork in CoM

— Measuring gdirections and energy allows kinematic
selection

o E787/949 experience with high efficiency gvetos

OPIO proposes to measure the BR with 40
events at the Standard Model level; and with
asingle event sensitivity of
below 1012

Over a dozen theor etical models
incor por ating new physics predict BR’sin
thiswindow
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Four super-clean processes will challenge the Standard M odel:
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mThe Process:
KE® pUap®® gy;g® e€e
OPRIO

Probability ~3- 10 /K decay
The Challenge:

- Sufficient number of K. 'sfor thisrare decay.

(Requires the AGS — the most intense source in the world.)
- Must discriminate KP® pud from similar decays,

eg., K’® p % which are 108 times more probable

The Method:

- Measure the time of flight of the K.'s
(Allows kinematic selection to reject backgrounds.
Requiresthe low energy K's available at the AGS.)
- Measure the converted et+/e- to extract the g direction.
- Measure the g energies with high precision.
- Insure that no other detectable particles are emitted in the decay.
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Kinematics

Full kinematic reconstruction and particle identification

Preradiator: ~ direction, energy, PID

EM Calorimeter: ~ energy

RF bunched beam: K energy and PID
Vertex reconst.: /K direction (3 constraints)
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Kinematic
reconstruction

Eliminate events with
missing low energy photons

Photon detection:
Inefficiency 104 at 200 MeV
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Kinematic suppression of backgrounds
Goal: 40 Eventswith S/B >2
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KOPIO detector
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K °® 8'd' background event
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K °® 8*0d' background event
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EXITING

NEUTRAL BEAM PROFILE
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KOPIO Schedule

 Havebeeninan R&D phasefor 3 years
— Most technologies mature
— Little engineering or integration accomplished
* Receiving $2.5M this year for “advanced
planning”
— Initialize integration and configuration control
— In process of rebaselining detector
— Basdlinereview in early 2005

— RSVP construction start in FY 05 requested in NSF
budget
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KOPIO Status Review

10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
12:30
2:00
2:15
2:30
2:45
3:15
3:30

Overview
AGS Mods
Beams
Vacuum
Preradiator
Calorimeter
Charged Veto
Photon Veto
Lunch
Catcher
Trigger
DAQ

FEE
Simulation
Discussion

Marx

Sivertz
Beavis

Marx

Numao
Issakov
VanderSchaaf
Mineev

Nomura
Nappi
Redlinger
Cartiglia
Jaffe

Each Subsystem will discuss scope, status, and open issues

Timefor discussion during lunch and at end
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